



学校编码：10384                                分类号      密级      




  硕  士  学  位  论  文 
  
基于视觉显著性的两阶段采样跟踪算法 




指导教师姓名：李翠华 教授  
专 业  名 称：计算机系统结构 
论文提交日期：2014年 4月 
论文答辩时间：2014年 5月 
学位授予日期：2014年  月 
 
答辩委员会主席：           
评    阅    人：           
 
 



































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的











































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 






















































































Visual tracking is a challenging task within the field of computer vision due to the 
real-world complicated scenarios, the appearance changes of the target and the 
uncertainty of the target motion. To design a robust visual tracking algorithm, a 
discriminative appearance model is a must as well as a good search strategy to predict 
the target. This paper focuses on the abrupt motion problem of the target to build a 
robust visual tracking framework. 
 
In order to come up with a good solution to abrupt motion tracking in complicated 
scenarios, the visual saliency detection is firstly introduced into the Wang-Landau 
Monte Carlo (WLMC) framework to provide a prior for the global search; Then 
combined with the Interactive Markov Chain Monte Carlo (IMCMC), a two-stage 
sampling method is designed to improve the accuracy of the target search. Main 
contribution of this paper can be summarized as below: 
 
1、Firstly, a saliency-based Wang-Landau Monte Carlo(WLMC) tracking method for 
abrupt motion problem is proposed. In this scheme, the visual salience is introduced 
as prior into the WLMC-based tracking algorithm. By dividing the spatial space into 
disjoint sub-regions and assigning each sub-region a saliency value, a prior 
knowledge of the promising regions is obtained; then the saliency value of 
sub-regions is integrated into the Markov Chain Monte Carlo acceptance mechanism 
to guide effective states sampling which results in the success of capture the target. 
 
2、Secondly , a saliency based tracking method via two-stage sampling is proposed . 
Considering the abrupt motion sequence contains both abrupt and smooth motions, a 
two-stage sampling model is built. In the first stage, the model detects the motion type 
of the target. According to the result of the first stage, the model chooses either the 
Saliency-based WLMC method to track abrupt motions or the IMCMC method to 
track smooth motions of the target in the second stage. The algorithm efficiently 
addresses tracking of abrupt motions while smooth motions are also accurately 
tracked, and thus help to achieve precise sampling. 
 
The proposed algorithms are compared with alternative tracking methods. According 
to the experimental results, the saliency-based WLMC tracking method outperforms 
against state-of-the-art algorithms on abrupt motion tracking; the saliency based 
tracking method via two-stage sampling efficiently addresses tracking of abrupt 
motions while smooth motions are also accurately tracked. Compared to 5 state of the 
art single object tracking algorithms, our method tracks the object with stable 

































目  录 
摘要 .................................................... I 
Abstract .............................................. III 
第一章 绪论 ............................................. 1 
1.1 研究背景及其意义 ......................................... 1 
1.2 目标跟踪的技术难点 ....................................... 2 
1.2.1 目标跟踪的技术难点.................................... 2 
1.2.2 跟踪算法的评价标准.................................... 3 
1.3 国内外研究现状 ........................................... 4 
1.3.1 目标表征方式.......................................... 4 
1.3.2 外观模型的设计........................................ 6 
1.3.3 运动模型的设计........................................ 7 
1.4 本文主要的研究工作 ...................................... 10 
1.5 论文组织结构 ............................................ 10 
第二章 视觉显著性检测 .................................. 13 
2.1 引言 .................................................... 13 
2.1.1 视觉显著性概述....................................... 13 
2.1.2 基于视觉显著性的图像检测............................. 14 
2.2 图像显著性区域检测相关知识 ............................... 16 
2.2.1 颜色空间理论......................................... 16 
2.2.2 高斯金字塔........................................... 19 
2.2.3 Treisman 特征融合理论 ................................ 20 
2.3 Itti 模型 ................................................ 21 
2.3.1 生成三个特征高斯金字塔............................... 22 
2.3.2 计算特征图........................................... 23 















2.4 显著性滤波器算法（Saliency Filters Algorithm） ........... 24 
2.4.1 算法描述............................................. 24 
2.4.2 实验................................................. 27 
2.5 本章小结 ................................................ 28 
第三章 基于马尔可夫链蒙特卡罗的各类采样方法 ............. 29 
3.1 贝叶斯框架 .............................................. 29 
3.1.1 贝叶斯理论........................................... 29 
3.1.2 基于贝叶斯框架的跟踪算法............................. 29 
3.2 MCMC 跟踪算法 ............................................ 31 
3.2.1 马尔可夫链........................................... 31 
3.2.2 MCMC方法 ............................................ 32 
3.2.3 M-H 算法............................................. 33 
3.3 IMCMC 跟踪算法 ........................................... 34 
3.4 WLMC 跟踪算法 ............................................ 37 
3.5 本章小结 ................................................ 39 
第四章 基于视觉显著性的 WLMC 跟踪算法 ................... 41 
4.1 状态空间表示及贝叶斯框架 ................................. 41 
4.2 算法简介 ................................................ 42 
4.2.1 提议阶段............................................. 42 
4.2.2 接受阶段............................................. 42 
4.2.3 估计阶段............................................. 43 
4.3 算法整体流程 ............................................ 44 
4.4 实验 .................................................... 44 
4.4.1 实验设置............................................. 44 
4.4.2 实验结果和分析....................................... 45 
4.5 本章小结 ................................................ 50 
第五章 基于视觉显著性的两阶段采样跟踪算法 ............... 51 
















5.1.1 第一阶段——目标运动情况判别......................... 51 
5.1.2 第二阶段——选择采样方式............................. 51 
5.2 算法整体流程 ............................................ 52 
5.3 实验 .................................................... 53 
5.3.1 算法整体效果测试..................................... 54 
5.3.2 两阶段采样效果测试................................... 60 
5.4 本章小结 ................................................ 63 
第六章 总结和展望 ...................................... 65 
6.1 总结 .................................................... 65 
6.2 展望 .................................................... 65 
参考文献 ............................................... 67 
攻读硕士学位期间科研成果 ................................ 73 































Abstract ................................................................................................... III 
Chapter 1 Introduction ............................................................................. 1 
1.1 Research Background ................................................................................ 1 
1.2 Analysis of Object Tracking ...................................................................... 2 
1.2.1 Difficulty in Object Tracking ............................................................. 2 
1.2.2 Evaluation Criteria of Tracking algorithm ......................................... 3 
1.3 Research Status at Home and Abroad ...................................................... 4 
1.3.1 Feature descriptors for visual tracking ............................................... 4 
1.3.2 Appearance Model ............................................................................. 6 
1.3.3 Motion Model .................................................................................... 7 
1.4 Main Research Work ............................................................................... 10 
1.5 Organizational Structure ......................................................................... 10 
Chapter 2 Visual Saliency Detection ..................................................... 13 
2.1 Introduction .............................................................................................. 13 
2.1.1 Visual Saliency Overview ................................................................ 13 
2.1.2 Image Detection based on Visual Saliency ...................................... 14 
2.2 Related Knowledge of Image Salient Region Detection ........................ 16 
2.2.1 Color Space Theory ......................................................................... 16 
2.2.2 Gauss Pyramid ................................................................................. 19 
2.2.3 Treisman Feature Fusion Theory ..................................................... 20 
2.3 Itti Model ................................................................................................... 21 
2.3.1 Generation of Three Features of Gauss's Pyramid ........................... 22 
2.3.2 Computing Features of Image .......................................................... 23 
2.3.3 Synthesis of Saliency Image ............................................................ 24 















2.4.1 Algorithm ......................................................................................... 24 
2.4.2 Experiment ....................................................................................... 27 
2.5 Summary ................................................................................................... 28 
Chapter 3 The Algorithms of MCMC ................................................... 29 
3.1 Bayesian Framework ............................................................................... 29 
3.1.1 Bayesian Theory .............................................................................. 29 
3.1.2 Tracking Algorithm based on Bayesian Framework ........................ 29 
3.2 MCMC Tracking Algorithm .................................................................... 31 
3.2.1 Markov Chain .................................................................................. 31 
3.2.2 MCMC ............................................................................................. 32 
3.2.3 M-H Algorithm ................................................................................ 33 
3.3 IMCMC Tracking Algorithm .................................................................. 34 
3.4 WLMC Tracking Algorithm .................................................................... 37 
3.5 Summary ................................................................................................... 39 
Chapter 4 Saliency-based Wang-Landau Monte Carlo Sampling ..... 41 
4.1 State Space Representation and Bayesian Framework ........................ 41 
4.2 Introduction to the Algorithm ................................................................. 42 
4.2.1 Proposal Stage .................................................................................. 42 
4.2.2 Acception Stage ............................................................................... 42 
4.2.3 Estimation Stage .............................................................................. 43 
4.3 Algorithm .................................................................................................. 44 
4.4 Experiment ................................................................................................ 44 
4.4.1 Experiment Set ................................................................................. 44 
4.4.2 Experimental Results and Analysis .................................................. 45 
4.5 Summary ................................................................................................... 50 
Chapter 5 Saliency based Tracking Method via Two-stage Sampling
  .................................................................................................... 51 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
